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The Role of Forests in the Louisiana Economy 
RICHARD E. JACOB, 1 JAMES E. HoTVEDT, 1 AND RODNEY L. BusBY2 
Introduction and Highlights 
Forest provide a variety of benefits to people. They are the source of 
a tremendous assortment of wood and paper products that people use 
every day . Recreation , wildlife habitat , and watershed values are addi-
tional important benefits people derive from forests . Thus, it is clear that 
the presence of forests in a state will have a substantial impact on the 
state's economy and well-being . The purpose of this bulletin is to present 
an overview of Louisiana' s forest re ources and their impact on the econ-
omy of the state. The major results and conclusions of this study are 
presented below . 
Louisiana's Forest Resources 
Louisiana has 13 ,872,600 acres classified as timberland , representing 
49 percent of the state 's total land area. The heaviest concentrations of 
timberland occur in the northwest and southwest parishes. Compared to 
other Southern states, Louisiana ranks eighth in total timberland acreage, 
first in bottomland hardwood agreage, and sixth in total pine acreage . 
Loui iana 's timberland has declined 654,000 acres since 1974, primarily 
due to clearing of bottom land hardwoods for agricultural purposes. How-
ever, this clearing trend appears to have tapered off during the last decade. 
The predominant forest type in Louisiana is oak-gum-cypress , which 
comprises 32 percent of the total timberland acreage. The loblolly-short-
leaf pine type is a close second with 29 percent of the total , and is the 
only forest type who e acreage did not decrease in Louisiana since 1974. 
This is probably due to its commercial importance. Pine plantations rep-
resent 11 percent of total timberland acreage in Louisiana. 
Louisiana's fore t contain 22,023 million cubic feet of timber, of 
which 18 ,992 million cubic feet are in growing tock tree . Growing 
stock ha increased 14 percent ince 1974. Softwoods represent 56 percent 
of the growing stock, while hardwoods comprise the remaining 44 per-
cent. Loui iana ha 45,445.4 million board feet of softwood sawtimber 
•Former Graduate Re earch As istant and Professor, respectively, School of Forestry , 
Wildli fe, and Fisherie , Louisiana Agricultural Experiment Station , LSU Agricultural 
Center, Baton Rouge , La . 70803 . 
' Research Fore ter, Southern Fore t Experiment Station, USDA Forest Service , 70 1 
Loyola Ave ., New Orlean , La . 70113 . 
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and 25,289 .8 million board feet of hardwood sawtimber. The state ranks 
fourth among the Southern states in softwood inventory and ninth in 
hardwood inventory . 
The ratio between timber growth and timber removals has been above 
1.00 in all survey units in Louisiana in recent years, reflecting an increase 
in Louisiana's timber inventory. Growth-removal ratios vary markedly 
among forest survey units . The highe t growth-removal ratios are found 
in the South Delta unit. The lowest growth-removal ratios are found in 
the North Delta unit, and are the result of land clearing and substantial 
timber harvests. 
At present, less than half of Louisiana's timberland is optimally stocked 
with timber. Louisiana 's forests have the potential to grow an average 
of 114 cubic feet per acre per year , while actual growth has averaged 70 
cubic feet per acre per year. Thus , Louisiana ' s forests as a whole are 
achieving only 61 percent of their potential growth. 
Forest Ownership 
Nonindustrial private forest (NIPF) landowners own 64 percent of 
Louisiana's timberland . NIPF acreage has decreased 8 percent since 1974. 
Much of this land receives little timber management; 26 percent of NIPF 
timberland needing management showed no evidence of timber manage-
ment between 1974 and 1984 as identified by the USDA Forest Service 
Survey. 
Forest industry owns 26 percent of the state's timberland. Timberland 
acreage owned ·by forest industry has declined 4 percent since 1974. 
Forest industry practices the most intensive timber management of aJI 
ownership groups; 68 percent of forest indu try land received some form 
of timber management between 1974 and 1984. 
Public agencies own IO percent of the timberland in Louisiana. Public 
timberland acreage has increa ed 30 percent since 1974, primarily due 
to acquisition of bottomland acreage by the Louisiana Department of 
Wildlife and Fisheries , the U.S. Fish and Wildlife Service , and the Na-
tional Park Service. Generally , public fore ts receive more timber man-
agement than NIPF land but less management than forest industry land . 
Forty-one percent of public forests needing management bowed some 
evidence of timber management between 1974 and 1984. 
The NIPF ownership group i viewed as the owner hip group with the 
most potential impact on the future of fore try in Louisiana. By virtue 
of their ownership of almost two-thirds of Loui iana ' forests , any im-
provement in the management of NIPF land could have a sub tantial 
effect on timber inventory and fore t type . There i clearly room for 
improvement in NIPF timber management , if it i con istent with owner 
objective . 
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Louisiana's Forest Products Industry 
Louisiana 's forests represent an important resource for the state, both 
in terms of income to landowners and as inputs to the forest products 
industry . Landowners received $246.4 million from sale of timber in 
1987. The total value of timber harvested (f.o.b. mill) was $544.2 million 
in 1987, making timber Louisiana's number one agricultural crop. The 
timber harvest in tum supports a forest products industry that consists of 
almost 900 separate primary and secondary manufacturing establish-
ments . Louisiana is the second largest producer of softwood plywood in 
the South , and the fifth largest producer of wood pulp in the nation . 
Louisiana's forest products industry employed 24,6 10 persons and paid 
$617 .5 million in wages in 1987 . The forest products industry ranks 
second in terms of employment and earnings among manufacturing in-
dustries in Louisiana. Employment and earnings in the forest products 
industry dropped sharply in 1982 due to a severe recession which occurred 
throughout Louisiana. Employment has remained stable since then, while 
earnings have risen to their pre-recession levels. 
Value added by manufacture in the forest products industry in 1986 
was more than $1.4 billion , ranking third among Louisiana' s manufac-
turing industries. The forest products industry adds a greater percentage 
of value to its raw materials than any of the major Louisiana manufacturing 
industries. For every dollar of tumpage harvested in Louisiana, roughly 
$6.50 of value is added to the stumpage by the forest products industry. 
Like earnings, value added rose steadily in real terms over the past two 
decades , fell in the early l 980' s, and subsequently rose almost to its 
previous levels. 
Overall , the Paper and Allied Products sector is Louisiana 's strongest 
fore t products industry group , relative to other southern states. On the 
other hand , a number of forest products industrie are pre ent in other 
southern states but not in Louisiana . Wood Furniture and Fixtures estab-
lishments are a prime example of these industries , and may be a sector 
with excellent opportunities for economic development in Louisiana. 
Economic Impact of the Forest Products Industry in Louisiana 
The forest product indu try in Louisiana is strongly interrelated with 
many other indu tries which ell raw materials to , or purcha e output 
from , the forest product industry. Accordingly , changes in the forest 
products indu try would have far-reaching effects throughout the state's 
economy. To determine the total impact of the fore t products industry 
on the economy of Loui iana, an analytical tool called input-output analy-
sis was u ed . 
An input-output model generate economic impact multipliers which 
measure the total effects on indu trial output, personal income, value 
added , and employment of a region due to changes in final demand for 
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the output of a particular economic sector in the region. For example, a 
$50 million increase in final demand for the output of the Lumber and 
Wood Products sector in Louisiana represents approximately a 4 percent 
increase above the current level of output of this sector. 
An input-output model was constructed for the state of Louisiana. The 
multipliers generated from this model indicate that the $50 million in-
crease would trigger increases of $106.4 million in industry output, $20.4 
million in personal income, $42.8 million in value added, and 1,526 jobs , 
throughout the economy. Similarly , a $50 million increase in final demand 
for the output of the Paper and Allied Products sector , amounting to 
roughly 2 percent of current output, would trigger economy-wide in-
creases of $83.7 million in industry output, $14.5 .million in personal 
income, $32.8 million in value added, and 722 jobs . 
Thus, the multipliers indicate that the Lumber and Wood Products 
sector is more strongly related to the rest of the economy than is the 
Paper and Allied Products sector. For identical changes in final demand , 
the Lumber and Wood Products sector would produce greater impacts on 
the economy than would the Paper and Allied Products sector. However, 
the Paper and Allied Products industry is larger in absolute terms , and 
as a result , plays a more substantial role in the economy. 
Louisiana's Forest Resources 
Forest Land Area 
Louisiana 's total land base is 28 ,493 ,700 acre . According to the 
USDA Forest Service , 13 ,872,600 acre are classified as timberland (Ros-
son et al. 1988). Timberland is defined a fore t land that is producing , 
or is capable of producing , crop of indu trial wood and is not withdrawn 
from timber utilization . The heavie t concentrations of timberland in 
Louisiana occur in the north central and outhwestern parishes (Figure 
I). The northeastern and coa tal pari he contain the lowest percentages 
of timberland area. Compared to other southern tates , Louisiana ranks 
eighth in total timberland area (Figure 2) . Loui iana ranks first in bot-
tomland hardwood acreage and sixth in total pine acreage in the South 
(USDA Forest Service 1988). 
The USDA Forest Service divide Loui iana into five forest survey 
units: North Delta , South Delta, Southwe t, Southea t, and Northwest 
(Figure 3) . Beginning in 1936, the USDA Fore t Service has surveyed 
Louisiana' fore t resource approximately every 10 years . The fifth and 
mo t recent survey was conducted in 1984. Much of the information in 
this section is derived from the fifth Loui iana fore t survey (Rosson et 
al. 1988). 
Loui iana has lo t 654 ,000 acre of timberland since 1974 and 
2,283 ,300 acres since 1936 (Table I). Nearly 2, 137 ,000 acres (94 per-
cent) of the total loss ince 1936 were lo t in the North Delta and South 
9 
Percent 
Do to 20 
~20 to 40 
11140 to 60 
m! 6o to 80 
Bao to 100 
Figure I. Percent timberland area in Louisiana parishes, 1984. (Source: Rosson et 
al. 1988) 
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Figure 2. Timberland area in the South, by state, 1985. (Source: USDA Forest 
Service 1988) 
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Figure 3. Forest survey units in Louisiana. (Source: Rosson et al. 1988) 
Delta units. The only unit that bas gained timberland since the first survey 
is the Northwest unit , with an increase of 743 ,600 acres . Nevertheless , 
aJI units have lost timberland since 1974. The highest loss , 264,900 acres , 
occurred in the North Delta unit. The Southeast unit incurred the lowest 
loss , 35 ,100 acres (Rosson et al. 1988). 
The timberland acreage changes de cribed above represent net gains 
or losses. Although ome land reverts back to timberland , other land is 
diverted to nonforest uses. The increa e in timberland in the Northwest 
unit since 1936 is largely the result of the reversion of agricultural land 
to timberland . Conversely , the timberland lo e in the North Delta and 
South Delta units have been mainly cau ed by the clearing of bottomland 
hardwoods along the Mississippi River for agricultural use (Rosson et al. 
1988) . 
Clearing the bottomland hardwoods in Louisiana has been declining 
ince 1977, primarily becau e much of the land remaining in the Mis-
sissippi Delta i of marginal u e for agriculture. In addition , the recent 
introduction of the Con ervation Re erve Program (CRP) is helping to 
restore cropland to bottomland hardwood beginning in 1989. The CRP 
I I 
Table l.-Timberland area by survey date and survey unit, Louisiana, 1936-1984 
Survey date 
Forest survey 
unit 1936 1954 1964 1974 1984 
-----·---------------------------- -- thousand acres ------------------------------------
North Delta 2,440.3 2, 171.3 1,894.8 1, 178.4 913 .5 
South Delta 3,001.2 2,819.6 2,750.9 2,573 .1 2,391.3 
Southwest 4,972 .0 4,874.5 4,822 .3 4,538.4 4,416.8 
Southeast 2,086.1 2,022 .8 1,884.4 1.786.3 1.751.2 
Northwest 3,656.3 4, 169.8 4,684 .1 4,450.4 4,399.9 
All units 16, 155.9 16,038 .0 16,036.5 14,526.6 13,872.6 
Source: Rosson et al. 1988. 
is part of the 1988 Federal Farm Bill, and is designed to retire 40-45 
million acres of the nation's highly erodible cropland from row-crop 
production. Louisiana currently has more than 87 ,000 acres enrolled in 
the CRP (Louisiana Forestry Association l 989a) . Moreover, new eligi-
bility provisions will dramatically increase the number of bottomland 
acres in Louisiana which can be enrolled in the program. Landowners 
who meet the new eligibility provisions will be allowed to enroll their 
lands if the lands are planted back to hardwoods (Louisiana Forestry 
Association l 989b) . 
Forest Types 
The USDA Forest Service recognizes six forest types in Louisiana 
(Table 2) . The predominant forest type in Louisiana is oak-gum-cypress , 
comprising 4,377 ,600 acres, or 32 percent of the total forest acreage . 
The loblolly-shortleaf type is a close second with 4,033,200 acres, or 29 
percent of the total. The oak-gum-cypress type is most common in the 
North Delta and South Delta unit , where it comprises 61 and 83 percent 
of the total forest area , respectively. The loblolly-shortleaf type is prev-
alent in the Southwest, Southea t , and Northwest units , amounting to 35 , 
32, and 41 percent of the timberland area in these unit , respectively . 
The oak-hickory and oak-pine types are also common in the Southwest, 
Southeast , and Northwest units . The longleaf-slash forest type is con-
centrated mainly in the Southwest unit , but also is common in the South-
east unit. The elm-ash-cottonwood type occurs most frequently in the 
North Delta and South Deal ta units (Rosson et al. 1988). 
Statewide since 1974, the oak-gum-cypre s forest type has decrea ed 
by 579,000 acres, a 12 percent drop . This is largely the result of clearing 
of bottomland hardwoods for agriculture. The loblolly-shortleaf forest 
type has remained table ince 1974, declining only I percent. The oak-
pine type ha decrea ed by 294,300 acre , or 13 percent, mainly due to 
elective cutting of pine on private land . The lack of pine regeneration 
on these lands has led to an increase of 445 ,200 acres, or 26 percent, in 
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Table 2.-Timberland area by forest type and survey unit, Louisiana, 1984 
Forest survey 
unit 
North Delta 
South Delta 
Southwest 
Southeast 
Northwest 
All units 
Ook-gum-
cypress 
Loblolly-
shortleof 
Ook-
hickory 
Ook-
pine 
Longleof- Elm-osh-
slash cottonwood 
--------------------------------------- thousand acres - -------------------------------------
561.0 98. 1 55 .5 81. 1 6 .1 103.6 
1,989.8 55.9 82.7 11.5 0.0 243.4 
716.9 1,530.0 678.6 677.6 779.3 33 .5 
438 .9 558.4 357.6 259.3 131.4 0.0 
670.9 1,789.9 996.3 883 .9 16.3 31.9 
4,377.6 4,033 .2 2, 170.7 1,913.3 933.2 412.4 
Source: Rosson et al. 1988. 
the oak-hickory type since 1974. The longleaf-slash type has declined 
89,400 acres, or 9 percent, as many longleaf pine sites have been planted 
to loblolly pine after harvest. The elm-ash-cottonwood type has experi-
enced the highest percentage decrease of any forest type since 1974--
130,200 acres , or 24 percent-also due to clearing of bottomland hard-
woods for agriculture (Rosson et al. 1988) . 
Louisiana ' s timberland contains 1,475 ,000 acres of pine plantations, 
ranking seventh in the South (Figure 4). Pine plantations represent 10. 7 
percent of total timberland area in Louisiana. Florida and Georgia contain 
the highest percentage of pine plantations with 23. 5 and 18. 1, respec-
tively . Tennessee has the lowest percentage of pine plantations, 2.5 
(USDA Forest Service 1988) . Six hundred thousand acres of trees were 
planted in Louisiana during the period 1981-85 (Figure 5) . This represents 
4 .3 percent of total timberland acreage in Louisiana. In terms of the 
percentage of total timberland, Florida and Missi sippi have planted the 
most timberland during this period, with 6. 7 and 5.9 percent, respectively. 
Tennessee has planted the lea t , 1.0 percent (USDA Forest Service 1988). 
Timberland Inventory 
Louisiana's forests currently contain 22,023 million cubic feet of timber 
in trees at least five inche in diameter at breast height (d .b.h .). Of this 
total volume, 18,992 million cubic feet repre ent growing stock trees-
live trees that are currently or potentially merchantable. Since 1974, gross 
volume and growing stock volume have increased 15 and 14 percent, 
respectively (Rosson et al. 1988). Softwood repre ent 10,552 million 
cubic feet (56 percent) of Loui iana' s growing stock, with hardwoods 
comprising the remaining 8,440 million cubic feet (44 percent) (Figure 
6) . These figures represent increa es of 17 and 10 percent , respectively, 
over 1974 softwood and hardwood growing tock levels. As of 1984, 
Louisiana ranked fourth among the southern states in softwood inventory 
and ninth in hardwood inventory (Figure 7). 
Growing tock is compo ed of sawtimber, poletimber, aplings, and 
seedlings. The Forest Service define poletimber a tree 5.0-8 .9 inches 
in d .b.h. for softwoods , and 5.0-10.9 inches in d.d.h. for hardwoods. 
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Figure 4. Pine plantation acreage in the South, by state, 1985. (Source: USDA Forest 
Service 1988) 
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Figure 5. Timberland acreage planted in the South, by state, 1981-1985. (Source: 
USDA Forest Service 1988) 
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Figure 6. Timber volume by species group and timber class, Louisiana, 1984. 
(Source: Rosson et al . 1988) 
Sawtimber is defined as trees 9.0 inches or larger in d.b.h. for softwoods, 
and 11.0 inches or larger in d.b .h. for hardwoods. Louisiana has 4, 145 
million cubic feet of poletimber trees and 14,847 million cubic feet of 
sawtimber trees , representing a 10 percent decrease and a 23 percent 
increase, respectively, since 1974 (Rosson et al. 1988). 
Softwood growing stock increased in all survey units (Table 3) . The 
North Delta unit posted the highest increase, 34 percent. The Northwest 
unit has the most softwood growing stock volume, 3,846.7 million cubic 
feet , followed closely by the Southwe t unit. These two units contain 73 
percent of Louisiana's softwood growing stock. Hardwood growing stock 
increased in three survey units since 1974, with the largest increase 
occurring in the Northwest unit , 27 percent. Hardwood growing stock 
decrea ed by 9 percent in the North Delta unit. The South Delta and 
Northwest units currently contain 58 percent of the state's hardwood 
growing stock (Rosson et al. 1988). 
Louisiana has 45 ,445.4 million board feet in softwood sawtimber and 
25,289.8 million board feet in hardwood awtimber (Table 4) . Softwood 
sawtimber increased in aJI five survey unit ince 1974, with the North 
Delta unit gaining the most, 40 percent. The Northwest and Southwest 
units together contain 75 percent of Loui iana's oftwood sawtimber. 
Hardwood sawtimber increased in three unit , with the Northwest unit 
po ting the large t increa e, 18 percent. Although hardwood sawtimber 
more evenly distributed aero s the tate than is softwood sawtimber, 
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Figure 7. The 12 southern states, ranked by softwood and hardwood inventory, 
1984 . .(Source: O' Laughlin and Williams 1988) 
the South Delta and Northwest units combined contain 57 percent of the 
state's hardwood sawtimber (Ro son et al. 1988). 
Growth-Removal Ratios 
The ratio between timber growth and timber removals gives an indi-
cation of whether timber inventory is increasing or decreasing . Theoret-
ically , a fore t cannot su tain a growth-removal ratio below l .00 for an 
extended period . A low growth-removal ratio indicates an eventual like-
lihood of localized hortage of fore t resource (Rosson et al. 1988). 
Growth-removal ratio for the outhem tates are Ii ted in Table 5. 
Louisiana ' s growth-removal ratios for both softwood and hardwood were 
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,' Table 3.-Growing stock volume and change in growing stock volume, by survey 
uni't, Louisiana, 1974-1984 
Softwood Hardwood 
Forest survey 
unit Volume Change Volume Change 
(million cu ft) (%) (million cu ft) (%) 
North Delta 231.9 + 34 1,020.2 - 9 
South Delta 1,305.9 + 31 2,543.7 + ll 
Southwest 3,814.6 + 14 1,655.8 - 1 
Southeast 1,352.9 + 14 845.4 + 15 
Northwest 3,846.7 + 15 2,374.8 + 27 
All units 10,552.0 + 17 8,440.0 + 10 
Source: Rosson et al. 1988. 
Table 4.-Sawtimber volume and change in sawtimber volume, by survey unit, 
Louisiana, 197 4-1984 
Softwood 
Forest survey 
unit Volume 
(million bd ft) ' 
North Delta 1,067.9 
South Delta 4,808.9 
Southwest 16,482.6 
Southeast 5,645.6 
Northwest 17,440.4 
All units 45,445.4 
' International V.-inch rule . 
Source: Rosson et al. 1988. 
Change 
(%) 
+ 40 
+ 17 
+ 23 
+ 13 
+ 27 
+ 23 
Hardwood 
Volume 
(million bd ft) ' 
3,819.2 
7,827.5 
4,743.3 
2,381.9 
6,517.9 
25,289.8 
Change 
(%) 
- 5 
+ 11 
- 7 
+ 13 
+ 18 
+ 6 
Table 5.- Softwood and hardwood growth-removal ratios in the South, by state 
Softwood Hardwood 
Period of Growing Growing 
State measurement stock Sowtimber stock Sowtimber 
Alabama 1972-82 1.01 l. 09 l.58 l.56 
Arkansas 1978 l.07 l. 05 l.76 l.55 
Florido 1979 l.34 l.36 2.04 2.07 
Georg ia 1981 1.09 l.18 2.01 2.06 
Louisiana 1974-84 l.26 l. 41 1.65 l.98 
Mississippi 1987 0.98 1.18 l.81 2.05 
North Carolina 1973 l.23 1.21 l.88 l.85 
Oklahoma 1986 0.84 0.92 l.31 l.51 
South Carolina 1977 1.71 l.70 2.55 2.54 
Tennessee 1971 -80 2.57 3.10 2.36 l.92 
Texas 1975-86 0.97 l.14 l.23 1.22 
Virginia 1985 l. 11 l.1 3 1.67 2.47 
Source: Bechtold et al. 1987; Bechtold and Sheffield 1981 ; Birdsey 1983; Donner and Hines 1987; 
Hines and Bertelson 1987; Knight and McClure 1975; McWillioms and Lord 1988; Rosson et al. 1988; 
Rudis et al. 1984; Sheffield 1979; Stoff: Renewable Resources Evaluation Research Work Unit 1980; 
Tansey 1983. 
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greater than 1.00 for the period 1974-84. This is consistent with the 
concurrent increases in timber inventory in Louisiana which were dis-
cussed above. Louisiana ranks fourth in the South in terms of the softwood 
growing stock growth removal ratios and third in the softwood sawtimber 
growth-removal ratio. The state is ninth in hardwood growing stock 
growth-removal ratio and sixth in hardwood sawtimber growth-removal 
ratio . In all categories , South Carolina and Tennessee generally have the 
highest growth-removal ratios of the southern states, while Oklahoma 
appears to have the lowest. 
Within Louisiana, growth-removal ratios are greater than 1.00, but 
vary markedly among forest survey units (Table 6). The South Delta unit 
has the highest growth-removal ratios in all categories-softwood grow-
ing stock, softwood sawtimber, hardwood growing stock , and hardwood 
sawtimber. The lowest growth-removal ratios, found in the North Delta 
unit , are the result of land clearing and substantial timber harvests (Rosson 
et al. 1988). · 
Forest Productivity 
Louisians ' s forests have the potential to grow an average of 114 cubic 
feet per acre per year (Table 7). This represents a 23 percent increase 
over potential productivity in 1974. However, Rosson et al. (1988) cau-
tion that potential productivity, which is a measure of potential growth 
for fully-stocked natural stands of species appropriate to the site, may 
appear to fluctuate as different trees are measured on the ite in different 
surveys. 
Actual gross growth in Louisiana average 70 cubic feet per acre per 
year (Table 7). Gross growth as a proportion of potential productivity 
gives an indication of the degree to which an area is achieving its max-
imum productivity. Thus , Louisiana' s forests as a whole are achieving 
61 percent of their potential growth. The Northwest unit is attaining the 
highest productivity , 71 percent. The lowest productivity, 47 percent, is 
found in the North Delta unit (Rossan et al . 1988) . Hotvedt and Thomas 
Table 6.-Softwood and harc,!wood growth-removal ratios in Louisiana, by survey 
unit, 1974-1984 
Softwood Hardwood 
Forest survey Growing Growing 
unit stock Sowtimber stock Sowtimber 
North Delta 1.24 1.54 1.04 1.33 
South Delta 4.66 5.89 2.63 3.84 
Southv1est 1.24 1.37 1.22 1.45 
Southeast 1.28 1.39 2.14 2.58 
Northwest 1.19 1.32 1.90 1.99 
All units 1.26 1.41 1.65 1.98 
Source: Rosson et ol. 1988. 
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Table 7.-Periodic annual gross growth and potential productivity of timberland by 
survey unit, Louisiana, 197 4-1984 
Forest survey 
unit 
Gross 
growth 
Potential 
productivity 
Gross growth/ 
potential 
---------------- cubic feet/ocre/yeor ------------- % 
North Delta 
South Delta 
Southwest 
Southeosl 
Northwest 
All units 
Source: Rosson et al. 1988. 
66 141 
48 94 
70 114 
62 114 
85 120 
70 114 
47 
51 
61 
54 
71 
61 
(l 986) determined that Louisiana's commercial timberland has the pro-
ductive potential to double softwood production without adversely af-
fecting stumpage prices . 
An important factor affecting growth per acre is stocking. The Forest 
Service defines stocking as a measure of the degree to which the growth 
potential of a site is used by trees. Stocking is determined by comparing 
actual stand density with an established standard. Thus, full (i.e. ideal) 
stocking would be 100 percent. The Forest Service's stocking classes are 
understocked (0-60 percent stocked), optimally stocked (61-100 percent 
stocked), and overstocked (greater than 100 percent stocked). Less than 
half of Louisiana's forestland is optimally stocked (Table 8). The oak-
pine forest type has the highest percentage of optimally stocked acreage 
in Louisiana, 55 percent. The loblolly-shortleaf forest type has the highest 
percentage of overstocked acreage a well as the lowest percentage of 
understocked acreage. Since 1974, overstocked stands in the state have 
remained fairly stable, but understocked stands increased by 777 ,200 
acres, and optimally stocked stands decreased by 1,422,500 acres (Rosson 
et al. 1988) . 
Summary 
Louisiana contains 13,872,600 acres of timberland. The state ranks 
eighth in the South in total timberland acreage and first in bottomland 
hardwood acreage. However, Loui iana's timberland has declined 
654,000 acre since 1974. The decline is largely due to clearing of bot-
tomland hardwood for agriculture , a trend which eems to have tapered 
off. Louisiana's predominant fore t type , oak-gum-cypress , has decrea ed 
12 percent ince 1974. However, the next largest fore t type, loblolly-
shortleaf, remained table during the same period, apparently due to the 
commercial importance of loblolly pine. Pine plantations represent 10. 7 
percent of total timberland area in Loui iana. 
Despite the loss of forest acreage , growing tock increa ed 14 percent 
since the previou urvey . Thi increa e i explained in part by growth-
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Table 8.-Timberland area percent by stocking class and forest type, Louisiana, 
1984 
Forest type 
Longleaf-slash 
Loblolly-shortleaf 
Oak-pine 
Oak-hickory 
Oak-gum-cypress 
All types 
Source: Rosson et al. 1988. 
Overstocked 
Optimolly 
stocked Understocked 
------------------------------------- % -------------------------------------
35 
48 
26 
15 
18 
29 
44 
43 
55 
35 
40 
42 
22 
9 
19 
49 
42 
29 
removal ratios which have been above 1.00 since 1974 for all survey 
units in Louisiana . However, full advantage is not being taken of the 
productivity of Louisiana 's timberland, as reflected by the 61 percent 
productivity ratio and the decrease in optimally stocked acres. 
Forest Ownership 
Introduction 
A discussion of forest owner hip is essential to an understanding of 
Louisiana 's forest resources . Ownership objectives vary ; thus, the type 
of ownership affects how the land is managed . The USDA Forest Service 
recognizes five major ownership categories: national forest , other public , 
forest industry , farmer, and nonindustrial private forest (NIPF) owners 
(Rosson et al. 1988). In the following section, public forest owners will 
include national forests and other public owners . Farmers will be grouped 
with NIPF owners. 
Most of Louisiana 's timberland is in the hands of NIPF owners who 
hold 8,938 ,800 acres of timberland, or 64 percent of the total timberland 
area (Figure 8) . The proportion of NIPF ownership ranges from 89 percent 
in the South Delta survey unit to 42 percent in the North Delta unit. NIPF 
ownership has declined in all urvey units since 1974, and especially in 
the North Delta unit , for a tatewide decline of 8 percent (Table 9). Much 
of this decrease i attributable to ales of timberland to public agencies 
and diversion to agriculture (Rosson et al. 1988). 
Forest indu try holds 3,603, JOO acres, or 26 percent of the state' s 
timberland (Figure 8). Seventy-three percent of the forest industry ' s hold-
ings are located in the Southwest and Northwest units. Forest industry 
acreage statewide has declined 4 percent since 1974 (Table 9). Like 
NIPF's, much of the decline i due to sales to public agencie and di-
ver ion to agriculture (Ros on et al. 1988). 
Public agencie represent the smallest portion of timberland owner hip 
in Louisiana , 1,330, 700 acre , or 10 percent of the total (Figure 8) . Of 
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Figure 8. Timberland area (thousand acres) by ownership class, Louisiana, 1984. 
(Source: Rosson et al. 1988) 
Table 9.-Timberland area and percent change by ownership class and ~urvey unit, 
Louisiana, 197 4- l 984 
Public Forest industry NIPF 
Forest survey Thousand Thousand Thousand 
unit All ocres Acres % Acres % Acres % 
North Delta 913 .5 168.3 + 152 359.6 - 20 385.7 - 42 
South Delta 2,391 .3 137.5 + 80 136.2 - 38 2, 117.5 - 7 
Southwest 4,416.8 644.6 + 7 1,370.6 - 1 2,401.6 - 6 
Southeast 1,751.2 42.2 + 1 465 .0 + 4 l 244.0 - 4 
Northwest 4,399.9 338. l + 45 1,271.7 + l 2,790.0 - 6 
All units 13,872.6 1,330.7 + 30 3,603.1 - 4 8,938.8 - 8 
Source: Rosson et al. 1988. 
this amount, 620,900 acres belong to the Ki atchie National Forest, the 
only national forest in Louisiana. Other federal agencies, including the 
U.S. Fish and Wildlife Service and the National Park Service, own 
212,400 acres of timberland. Public acreage increased in all urvey units 
since 1974 for a statewide increase of 30 percent (Table 9) . Much of this 
increa e occurred in the North Delta and Northwest units due to acqui-
sition of bottomland acreage by the state of Louisiana (Rosson et al. 
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1988); between 1974 and 1987, the Louisiana Department of Wildlife 
and Fisheries purchased 117 ,800 acres of bottomland hardwoods (Lou-
isiana Department of Wildlife and Fisheries 1988). 
Figure 9 indicates that porportions of timberland ownership in Loui-
siana and in the South as a whole are similar; NIPF owners hold roughly 
two-thirds of the timberland, forest industry owns about one-fourth, and 
public agencies own about one-tenth (Rosson et al. 1988, USDA Forest 
Service 1988). Compared to the United States as a whole, Louisiana and 
the South have higher proportions of NIPF and forest industry ownership 
and lower proportions of public ownership (USDA Forest Service 1982). 
Nonindustrial Private Forest Ownership 
Louisiana has more than 112,000 NIPF owners with holdings of less 
than 500 acres in size. These landowners are a sociologically and eco-
nomically diverse group. Ownership objectives can include timber man-
agement, recreation, aesthetics , wildlife management , and livestock 
grazing, among others (Marlin 1978). NIPF owners generally practice 
little forest management; only 26 percent of NIPF land needing manage-
ment between 1974 and I 984 was actually managed (Table 10). Stand 
improvement and site preparation activities accounted for 77 percent of 
managed acreage (Rosson et al . I 988) . 
Fifty-nine percent of NIPF acreage , or 38 percent of all timberland in 
Loui iana, is either overstocked or understocked (Table I I). The tocking 
percentages in each site cla closely parallel the statewide percentages, 
reflecting the diver ity of NIPF ownership and the substantial proportion 
of state land in NIPF owner hip . Over one-third of NIPF acreage consists 
of highly productive timberland capable of producing more than I 20 cubic 
feet per acre per year (Table 12). 
Forest Industry Ownership 
Forest industry owns timberland to provide an adequate supply of low-
cost raw materials to its awmills , plywood plants, pulp and paper plants, 
and other wood product facilities (O'Laughlin and Williams 1988). For-
est industry practice the mo t intensive timber management of the three 
ownership group (Table I 0). Sixty-eight percent of forest industry land 
needing management received ome form of timber management since 
1974, with stand improvement or site preparation present on 8 I percent 
of the managed land. The forest indu try ha more optimally stocked land 
( 44 percent) than do NIPF owner and ubstantially !es under tocked 
acreage, but omewhat more over tocked land (Table I I) . Only 20 percent 
of fore t industry land is of low productivity; that i , land capable of 
producing !es than 85 cubic feet per acre per year (Table 12). 
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Figure 9. Timberland ownership percent in the United States, Southeast states, South 
Central states, and Louisiana. Southeast states include FL, GA, NC, SC, and VA. 
South Central states include AL, AR, LA, MS, OK, TN, and TX. 
Table 10.-Timberland area under forest management, by ownership class, Louisi-
ana, 1984 
Ownership 
class 
Acres 
in need of 
management 
Management activity 
Stand Site Percent 
Thinning improvement preparation managed 
-------------------------------- thousand acres ---------------------------------
Pub Ii c 683 .0 48.0 188.1 40.7 40.5 
Forestry industry 1855.5 240.8 497.4 529.5 68.3 
NIPF 5046.6 304.3 671 .3 333 .7 25.9 
All owners 7585. 1 593.1 1356.8 903 .9 37.6 
Source Rosson et al. 1988. 
Public Ownership 
The USDA Forest Service national forest acreage in Louisiana, all 
included within the Kisatchie National Fore t, is required by federal law 
to be managed for timber, wildlife, grazing, recreation, and water hed 
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Table 11 .-Timberland area percent by stocking class and ownership class, Louisiana, 
1984 
Ownership 
class 
Public 
Forest Industry 
NIPF 
All owners 
Source: Rossen et al. 1988. 
Overstocked 
Optimally 
stocked Understocked 
-------------------------------------- % --------------------------------------
n ~ n 
~ " ~ 
28 41 31 
29 42 29 
Table 12.- Timberland area percent by site class and ownership class, Louisiana, 
1984 
Ownership 
class 
> 165 
Site class (cubic feet/acre/year) 
120-165 85-120 50-85 < 50 
------------------------------------------ % ------------------------------------------
Public 
Forestry industry 
NIPF 
All owners 
Source: Rosson et al. 1988. 
11 21 42 23 3 
11 33 36 19 1 
10 27 37 23 3 
11 27 37 22 3 
protection . Other publicly owned timberland includes state parks , state 
forests, and state wildlife management areas . Public forests receive more 
timber management than NIPF land , but less management than forest 
industry land (Table l 0). Forty-one percent of public timberland needing 
management showed evidence of timber management since 1974, with 
stand improvement pre ent on 68 percent of managed land. Public tim-
berland i concentrated in the optimally stocked and understocked cate-
gories (Table 11 ), and in the moderate to low productivity classes of less 
than 120 cubic feet per acre per year (Table 12) . 
· summary 
Of the three owner hip cla es di cussed above , NIPF owners have 
long been recognized in Louisiana a the group with the most potential 
impact on the future of fore try in the state (Marlin 1978). By virtue of 
their owner hip of al mo t two-third of Louisiana's forests, any improve-
ment in NIPF timber management could have a substantial effect on timber 
volumes and forest types. There is clearly room for improvement in NIPF 
timber management , if it i consi tent with owner objectives , since only 
26 percent of NIPF acreage needing management is currently being man-
aged . Al o , due to the large proportion of NIPF land in the higher 
productivity clas es, many NIPF owners would be likely to find increased 
timber management co t-effective. 
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Louisiana's Forest Products Industry 
Introduction 
The purpose of this section is to describe Louisiana's forest products 
industry (FPI) through the use of readily obtainable statistics published 
by federal and state agencies. In this section, the term "FPI" includes 
the following Standard Industrial Classification (SIC) sectors: SIC 24 
(Lumber and Wood Products), SIC 2511 , 2512, 2517 , 2519, 2521, and 
2541 (Wood Furniture and Fixtures), and SIC 26 (Paper and Allied Prod-
ucts). Statistics for other manufacturing industries will be reported by 
two-digit SIC codes. Definitions of SIC sectors can be found in the SIC 
Manual (Office of Management and Budget 1987). 
The primary wood-using industries in Louisiana encompass a wide 
range of facilities-sawmills, plywood and veneer mills , pulpmills , par-
ticleboard plants, chipmills , treating mills , and crosstie mills . These fa-
cilties are concentrated in the Southeast, Southwest, and Northwest 
regions of the state (Figure 10) . Secondary wood-using facilties include 
cabinet mills , pallet mills , prefabricated wood building plants, furniture 
mills , paper bag plants , and paperboard container plants , among many 
others. In 1987, the FPI in Louisiana, including both primary and sec-
ondary facilities, consisted of almost 900 separate establishments (Lou-
isiana Department of Labor, Quarterly). 
Timber Harvest and Timber Products Output 
Forestry is Louisiana's number one agricultural crop in terms of both 
gross farm inc;ome (Figure 11 ) and value added (Figure 12) (Louisiana 
Cooperative Extension Service 1988). Landowners received $246.4 mil-
lion in stumpage value from the sale of timber in 1987 (Louisiana De-
partment of Agriculture and Forestry 1988) . Pine sawtimber accounted 
for nearly three-fourths of that value. Pine pulpwood, hardwood sawtim-
ber, and hardwood pulpwood made up the remainder (Figure 13). Timber 
harvesting contractors received $297 .8 million for harvesting the timber 
and transporting it to the mills, bringing the total value of timber, f.o.b. 
mill , to $544.2 million (Louisiana Department of Agriculture and Forestry 
1988). 
Sawtimber harvested in 1987 totalled I 427 million board feet, a 5 
percent increa e over the past decade (Figure 14). The pulpwood harvest 
in 1987 amounted to 5 ,049 thou and cords , a 41 percent increase since 
1978 (Figure 15) . Figures 14 and 15 indicate that pulpwood production 
has increased nearly every year in the past decade, while sawtimber 
production was everely affected by the recession in the early 1980' s. 
Pulpwood production now account for 48 percent of Louisiana' timber 
output (Figure 16) . Saw log and veneer log together comprise 51 percent 
of output. Softwood compri e 80 percent of all timber production in 
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Figure 10. Primary wood-using industries in Louisiana, 1983. (Source: Rosson et 
al. 1988) 
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Figure 11. Gross farm income for selected crops, Louisiana, 1987. (Source: Louisiana 
Cooperative Exten ion Service 1988) 
26 
$billion 
4 .. 
Forestry Sugarcane Rice Cotton Soybeans 
Selec ted crops 
Figure 12. Value added for selected crops, Louisiana, 1987. (Source: Louisiana 
Cooperative Extension Service 1988) 
Pine Sawtlmber 
177.3 
Hardwood Sawt imber 
14 .7 
$mill ion 
Hardwood Pulpwood 
7.0 
Pine Pulpwood 
47.4 
Figure 13. Stumpage value ($million) of timber severed by product class in Louisiana, 
1987 (Source: Louisiana Cooperative Exten ion Service 1988) 
Louisiana. Furthermore, softwood dominate all product categories , rep-
resenting 75-100 percent of each product class. 
The total tumpage value of timber evered in the 12 southern states 
is shown in Figure 17. Loui iana rank fi fth in total tum page value 
severed (USDA Fore t Service 1988). A in mo t other southern states , 
softwood production compri e the majority of tumpage value. 
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Figure 14. Sawtimber harvest in Louisiana, 1967-1987. (Source: Louisiana Depart-
ment of Agriculture and Forestry 1988) 
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Figure 15. Pulpwood harvest in Louisiana, 1967-1987. (Source: Louisiana Depart-
ment of Agriculture and Forestry 1988) 
Stumpage values in the South by product are pre ented in Figure 18. 
Loui iana ha the highest total tumpage value of veneer log production 
in the South; softwood production comprises 99 percent of the veneer 
log value, and Louisiana i the only tale in which the total stumpage 
value for veneer log exceed that of awlogs . Louisiana ranks fourth in 
the value of pulpwood tumpage production (USDA Forest Service 1988). 
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Figure 16. Timber output by product class in Louisiana, 1983. (Source: Rosson et 
al. 1988) 
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Figure 17. Stumpage value of timber severed in the South, by state and softwood/ 
hardwood, 1984. (Source: USDA Forest Service 1988) 
The high production of oftwood veneer logs and pulpwood in Loui-
siana is reflected in the state ' timber products output. Louisiana is one 
of the major producers of softwood plywood and wood pulp in the United 
State . In 1984, Loui iana produced l 591 million quare feet of softwood 
plywood (USDA Fore t Service 1988) econd only to Texas in the South 
(Figure 19) and fourth in the nation (USDC Bureau of the Cen us 1986b). 
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Figure 18. Stumpage value of timber severed in the South, by state and product 
class, 1984. (Source: USDA Forest Service 1988) 
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Figure 19. Softwood plywood production in the South, by state, 1984. (Source: USDA 
Forest Service 1988) 
Louisiana produced 3,473 thou and hort tons of wood pulp in 1984 
(USDC Bureau of the Cen us l 986a) , ranking fourth in the South (Figure 
20) and fifth in the United State (USDC Bureau of the Census 1986a) . 
Louisiana's lumber output in 1984 wa 747 million board feet (USDA 
Forest Service 1988) , ninth in the South (Figure 2 1) . 
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Figure 20. Wood pulp production in the South, by state, 1984. (Source: USDC 
Bureau of the Census 1986a) 
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Figure 21. Reported lumber production in the South, by tate, 1984. (Source: USDA 
Forest Service 1988) 
Establishments 
In 1987 , the FPI in Louisiana con i ted of almo t 900 eparate estab-
lishment (Figure 22) . The number of e tabli hrnents has declined since 
1977 due to a severe reces ion that began in the early 1980's . However, 
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Figure 22. Number of establishments in the Louisiana forest products industry , 
1963-1987. (Source: Louisiana Department of Labor, Quarterly; Louisiana De-
partment of Labor, Monthly; USDC Bureau of the Census 1985) 
the number of establishments has increased omewhat since 1982, indi-
cating a gradual strengthening of the FPI (Louisiana Department of Labor, 
Quarterly). Compared to other states in the South , Louisiana ranks elev-
enth in FPI establishments (Figure 23). The state ranks eleventh in Lumber 
and Wood Products establishments, twelfth in Wood Furniture and Fix-
tures establishments, and tenth in Paper and Allied Products establish-
ments (USDA Fore t Service 1988). 
The number of establishments in various primary wood-using industries 
in Louisiana is presented in Table 13 . In 1963, there were 307 primary 
wood-using industries in the state. This number declined to 223 in l 981 , 
primarily due to a sub tantia1 decrea e in the number of sawmill . The 
decrease in sawmills wa accompanied by an increase in veneer and 
plywood mill , pulp and paper mills, and cross tie mills (Louisiana De-
partment of Natural Resources 1981 ). As a result , the present primary 
wood manufacturing industry in Loui iana is no longer dominated solely 
by awmill , and includes a more balanced assortment of primary pro-
ducers . 
Employment 
Louisiana 's FPI employed 24,610 per ons in 1987 . This repre ented 
15 percent of all manufacturing employment (Louisiana Department of 
Labor, Quarterly; Loui iana Department of Labor, Monthly). Compared 
to other major manufacturing indu tries in the state, the FPI ranked second 
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Figure 23. Forest products industry establishments i.n the South, by state, 1982. 
(Source: USDC Bureau of the Census 1985) 
Table 13.- Number of establishments in primary wood-using industries, Louisiana, 
1963-1981 
Wood pres., 
Veneer & Pulp & post, pole Cross-
plywood po per & piling tie 
Yeor Toto! Sawmills mills mills mills mills Misc. 
1963 307 219 11 7 32 19 19 
1965 33Q 221 16 9 37 31 16 
1971 198 87 18 13 33 28 19 
1976 201 95 18 13 34 25 16 
1981 223 86 21 13 27 49 27 
Source: louisiono Deportment of Noturol Resources 1981 . 
in manufacturing employment, slightly behind the Chemicals and Allied 
Products industry (Figure 24) . The FPI is followed in employment by 
Transportation Equipment, Food and Kindred Products, Primary and Fab-
ricated Metals Products , and Petroleum Refining industries . Compared 
to other southern state , Louisiana ranks eleventh in FPI employment 
(Figure 25) . The state rank eleventh in Lumber and Wood Products 
employment, twelfth in Wood Furniture and Fixtures employment, and 
tenth in Paper and Allied Products employment (USDA Bureau of the 
Censu 1985). 
FPI employment in Louisiana has declined since 1963 (Figure 26). 
Employment was stable prior to 1982, then declined ubstantially during 
a tatewide reces ion . However, employment in Louisiana has remained 
fairly stable since 1982, declining by only 381 per on (1.5 percent) . 
Most of this decline , 179 employee , occurred in the Lumber and Wood 
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Figure 24. Employment in major manufacturing industries, Louisiana, 1987. 
(Source: Louisiana Department of Labor, Quarterly; Louisiana Department of La-
bor, Monthly) 
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Figure 25. For t products industry employment in the South, by state, 1982. 
(Source: USDC Bureau of the Cen'ius 1985) 
Products sector. Paper and Allied Products lost 130 employees over this 
period, while Furniture and Fixture lost 79 employees (Louisiana De-
partment of Labor 1987; Loui iana Department of Labor 1984; Louisiana 
Department of Labor, Quarterly ; Louisiana Department of Labor , 
Monthly). 
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Figure 26. Employment in the Lumber and Wood Products and Paper and Allied 
Products industries, Louisiana, 1963-1982. (Source: USDC Bureau of the Census 
1985) 
Despite these decreases , FPI employment over this period increased 
in proportion to total manufacturing employment in the state, from 12.3 
percent in 1982 to 15. 0 percent in 1987 (Louisiana Department of Labor 
1987 , Louisiana Department of Labor 1984). FPI employment for the 
South as a whole also dropped in 1982 after rising steadily over the 
previous two decades (Figure 27). 
FPI employment in Louisiana i concentrated mainly in the Northwest 
forest survey unit , which contains 43 percent of Louisiana' s FPI em-
ployees (Figure 28). The North Delta unit accounts for the smallest share 
of FPI employment, 7 percent. However FPI employment in the North 
Delta unit represents 37. 7 percent of that unit ' s manufacturing employ-
ment , the highe t proportion of manufacturing employment of all survey 
units (Table 14). FPI employment is least significant in the South Delta 
Table 14.-Forest products industry employment as a porportion of total manufac-
turing employment, by forest survey unit, Louisiana, 1985 
Forest survey 
unit 
North Delta 
South Delta 
Southwest 
Southeast 
Northwest 
All units 
Source: USDC Bureau of the Census 1987. 
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Figure 27. Employment trend in Lumber and Wood Products and Paper and Allied 
Products industries in the South, 1963-1982. (Source: USDA Forest Service 1988) 
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Figure 28. Forest products industry employment by forest survey unit, Louisiana, 
1985. (Source: USDC Bureau of the Census 1987) 
unit , where it comprise 3. 7 percent of manufacturing employment (Ros-
son et al. 1988) . 
Earnings 
The FPI in Louisiana paid $617 .5 million in wages in 1987, accounting 
for 15 percent of aJI manufacturing wages (Louisiana Department of 
Labor, Quarterly; Louisiana Department of Labor, Monthly) . Compared 
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to other major manufacturing industries in Louisiana, the FPI ranks sec-
ond, behind the Chemicals and Allied Products industry. The FPI is 
followed by the Transportation Equipment, Petroleum Refining, Food 
and Kindred Products , and Primary and Fabricated Metals Products in-
dustries (Figure 29). 
Annual wages per employee in the FPI amounted to $25 ,091 in 1987, 
which ranked third among the six major manufacturing industries (Figure 
30). Annual wages per employee in the FPI were close to the average 
annual wages per employee of $25,084 for all manufacturing. However, 
variation exists within the FPL The Lumber and Wood Products sector 
paid $18 ,202 per employee in 1987, while the Furniture and Fixtures 
sector paid $12,500 per employee. Both of these sectors fall below the 
average for all manufacturing. Paper and Allied Products, however, paid 
$32,975 per employee in 1987, well above the average for all manufac-
turing (Louisiana Department of Labor, Quarterly; Louisiana Department 
of Labor, Monthly). 
FPI wages have increased since 1981 (Figure 31). Wages dropped 
sharply in 1982 due to the recession, but have steadily risen since then . 
By 1985, wages had returned to their pre-recession levels. FPI wages in 
constant dollars followed a similar trend. FPI wages in proportion to total 
manufacturing wages rose from 11 .3 percent in 1982 to 15.0 percent in 
1987, reflecting the increases in wage per employee and a general 
strengthening of the FPI industry relative to other industries (Louisiana 
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Figure 29. Employee compensation in major manufacturing industries, Louisiana, 
1987. (Source: Louisiana Department of Labor, Quarterly; Louisiana Department 
of Labor, Monthly) 
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Figure 30. Annual wages per worker in major manufacturing industries, Louisiana, 
1987. (Source: Louisiana Department of Labor, Quarterly; Louisiana Department 
of Labor, Monthly) 
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Figure 31. Employee compensation in the Louisiana forest products indu try, 1981-
1987. (Source: Loui iana Department of Labor 1987; Louisiana Department of Labor 
1984; Louisiana Department of Labor, Quarterly; Louisiana Department of Labor, 
Monthly) 
Department of Labor 1987; Loui iana Department of Labor 1984; Lou-
isiana Department of Labor, Quarterly; Loui iana Department of Labor, 
Monthly). 
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Value of Shipments and Value Added 
Value of shipments is defined by the USDC Bureau of the Census as 
'' the received or receivable net selling value of all products shipped from 
an establishment , exclusive of freight and taxes" (USDC Bureau of the 
Census 1985). It is essentially a measure of the gross output of an industry. 
The value of FPI shipments in 1986 amounted to $3.61 billion, the fourth 
largest value of shipments for Louisiana manufacturing industries (Figure 
32). The FPI value of shipments represents 8.2 percent of total value of 
shipments for all manufacturing (USDC Bureau of the Census 1988). 
FPI value of shipments in Louisiana has risen steadily in real terms 
over the past two decades , except for a drop in 1982 from which the 
industry has nearly recovered (Figure 33). Compared to other southern 
states, Louisiana ranks eleventh in FPI value of shipments (Figure 34). 
The state ranks tenth in Lumber and Wood Products value of shipments, 
twelfth in Wood Furniture and Fixtures value of shipments, and eighth 
in Paper and Allied Products value of shipments (USDC Bureau of the 
Census 1985). 
Although value of shipments is a u efu1 measure of the output of an 
industry, a more appropriate indication of an industry's contribution to 
an economy is value added . The USDC Bureau of the Census (1985) 
defines value added as "a measure of manufacturing activity derived by 
subtracting the costs of materials , supplies, containers, fuel , purchased 
electricity, and contract work from the value of shipments for the products 
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Figure 32. Value of shipments in major manufacturing industries, Louisiana, 1986. 
(Source: USDC Bureau of the Census 1988) 
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Figure 33. Value of shipments in the Louisiana forest products industry, 1967-1986. 
(Source: USDC Bureau of the Census 1988, USDC Bureau of the Census 1985) 
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Figure 34. Forest products indu try value of shipments in the South, by state, 1982. 
(Source: USDC Bureau of the Census 1985) 
manufactured ." Thus , value added equals value of shipment minus pro-
duction inputs , and repre ents the amount available for wages, salaries , 
and profit in that particular indu try . Value added is a better mea ure 
of an indu try 's activity than value of shipment because value added 
excludes the cost of the output of other indu tries . 
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The value added by manufacture in the FPI in 1986 was $1.48 billion, 
ranking third among Louisiana 's industries (Figure 35) . Value added by 
the FPI comprises 11 . 7 percent of total value added by manufacture in 
the state (USDC Bureau of the Census 1988). One way to put this number 
in perspective is to relate it to the primary raw material of the FPI, 
stumpage. The value of stumpage severed in Louisiana in 1986 was 
$227.8 million (Louisiana Department of Agriculture and Forestry 1987). 
Thus , for every dollar of stumpage harvested , roughly $6.50 of value 
was added to the stumpage by the FPL Like value of shipments, value 
added in Louisiana has risen steadily in real terms over the past two 
decades. It fell in the early 1980' s due to the recession, but has subse-
quently risen almost to its previous levels (Figure 36) . Compared to other 
southern states , Louisiana ranks eleventh in FPI value added (Figure 37). 
The state ranks tenth in Lumber and Wood Products value added , twelfth 
in Wood Furniture and Fixtures value added, and eighth in Paper and 
Allied Products value added (USDC Bureau of the Census 1985). 
Another way to express the economic activity of an industry is in terms 
of the proportion of value added to value of shipments . The higher this 
proportion , the greater the contribution of the industry itself to the value 
of its final product. Value added comprised 41.1 percent of value of 
shipments in the FPI in 1986, ranking first among Louisiana's major 
manufacturing industries (Figure 38) . Over the past 20 years, this pro-
portion has remained between 41 and 46 percent except for a sharp decline 
in the early 1980's (Figure 39) . 
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Figure 35. Value added in major manufacturing industries, Louisiana, 1986. 
(Source: USDC Bureau of the Censu 1988) 
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Figure 36. Value added in the Louisiana forest products industry, 1963-1986. 
(Source: USDC Bureau of the Census 1988, USDC Bureau of the Census 1985) 
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Figure 37. Value added in the forest products industry in the South, by state, 1982. 
(Source: USDC Bureau of the Census 1985) 
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Figure 38. Value added as a proportion of value of shipments of major manufacturing 
industries, Louisiana, 1986. (Source: USDC Bureau of the Census 1988) 
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Figure 39. Ratio of value added to value of hipments in the Loui iana forest products 
industry, 1967-1986. (Source: USDC Bureau of the Census 1988, USDC Bureau of 
the Census 1985) 
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Underdeveloped Manufacturing Opportunities 
It is clear that the FPI as a whole is an important component of Lou-
isiana's economy . Four-digit-SIC-level information was further examined 
to identify the relative strengths and weaknesses of Louisiana's FPL Table 
15 presents reported value of shipments data for Louisiana in 1982. In 
terms of value of shipments, Louisiana's largest four-digit sectors were 
2621 (Paper Mills, except Building Paper), 2631 (Paperboard Mills) , 
241 l (Logging Camps and Logging Contractors), and 2643 (Bags, except 
Textile Bags). Although other, unreported four-digit sectors may also be 
important , some information was withheld by the Census of Manufactures 
to avoid disclosing data for individual companies (USDC Bureau of the 
Census 1985) . 
Table 15.-Value of shipments in the Louisiana forest products industry, by SIC code, 
1982 
Value of 
SIC shipments' 
Code Industry ($million) 
24 lumber & wood products 832.7 
2411 logging comps & logging contract 259.4 
242 Scrwmills & Planing mills 189.6 
2421 Sawmills & planting mills, gen. 187.9 
2426 Hardwood dimension & flooring 
2429 Special prod. sawmills , n.e .c. 
243 Millwork, plywood & structural 209.6 
2431 Millwork 34.8 
2434 Wood kitchen cabinets 11.6 
2435 Hardwood veneer & plywood D 
2436 Softwood veneer & plywood 121.6 
2439 Structural wood members, n.e .c. D 
244 Wood containers 11.4 
2441 Nailed wood boxes & shook 
2448 Wood pallets & skids D 
2449 Wood containers, n.e .c. 
245 Wood buildings & mobile homes 60.9 
2451 Mobile homes 53 .8 
2452 Prefobricted wood buildings 7.1 
249 Misc. wood products 101.7 
2491 Wood preserving 44.2 
2492 Particleboard 34.6 
2499 Wood products, n.e .c. 22 .9 
25 Furniture & fixtures D 
251 Household furn iture 37.0 
2511 Wood household furniture 
2512 Upholstered household furniture D 
2517 Wood TV & rodio cabinets 
2519 Household furniture , n.e .c. 
2521 Wood office furniture 
2541 Wood partitions and fixtures 
(Continued) 
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Table 15.-(Continued) 
26 
2611 
2621 
2631 
264 
2641 
2642 
2643 
2645 
2646 
2647 
2648 
2649 
265 
2651 
2652 
2653 
2654 
2655 
2661 
Poper & allied products 
Pulp mills 
Poper mills, except build paper 
Paperboard mills 
Misc . converted paper prod. 
Poper cooling & glazing 
EnYelopes 
Bogs, except textile bogs 
Die-<Vt paper & board 
Pressed & molded pulp goods 
Sanitary paper products 
Stationery products 
Converted paper prod. , n.e .c. 
Paperboard containers & boxes 
Folding paperboard boxes 
Set-up paperboard boxes 
Corrugated & solid fiber boxes 
Sanitary food containers 
Fiber cons, drums, similar prod. 
Building paper & board mills 
1976.5 
D 
77.4 
625.8 
222.9 
39.5 
165.6 
D 
D 
127.2 
D 
D 
'A "D" in this column indicates that the doto were not disclosed in the Census of Monufoctures; "-" 
indicates that doto were not reported or the industry was absent in Louisiana. 
Source: USDC Bureau of the Census 1985. 
The value of shipments of the FPI in Louisiana relative to the value 
of shipments in the South and the United States is presented in Figure 
40. The value of shipments of SIC 24 (Lumber and Wood Products) is 
near the nationwide average, but is well below the average for the South 
Central region and the South as a whole. The value of shipments for SIC 
25 (Furniture and Fixtures) was not disclosed for Louisiana. Thus, no 
conclusions can be drawn from this data alone. For SIC 26 (Paper and 
Allied Products), the value of shipments in Louisiana is above the United 
States and South Central averages , but slightly below the southwide 
average . Therefore , at the two-digit level , SIC 26 appears to be the 
strongest component of Louisiana's FPI relative to the other southern 
states. 
An analysis of the value of shipments of Louisiana's FPI at the four-
digit SIC level is presented in Table 16. This table compares the value 
of shipments in Louisiana with the average value of shipments for the 
12 southern states. A percentage of 100 for a particular industry indicates 
that the value of shipments for that industry in Louisiana equals the 
southwide average value of shipments for the industry . The industries 
are listed in Table 16 in descending order according to their respective 
percentages. Only one Louisiana industry, 241 l (Logging Camps and 
Logging Contractors) is above the southwide average . Industries only 
somewhat below the average include 2631 (Paperboard Mills) , 2643 
(Bags , except Textile Bags) , 2492 (Particleboard) , and 2621 (Paper Mills, 
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Figure 40. Value of shipments in the forest products industry in Louisiana, South 
Central states, South, and United States, 1982. South Central states include AL, 
AR, LA, MS, OK, TN, and TX. South includes AL, AR, FL, GA, LA, MS, NC, 
OK, SC, TN, TX, and VA. 
except Building Paper). Relative to other southern states, these represent 
the strongest indu tries in Louisiana. 
A number of indu trie which exist in other southern states do not 
appear to be present in Louisiana (Table 16). These industries possibly 
offer the greate t untapped manufacturing opportunities in the tate. One 
industry group that is conspicuously absent in Louisiana is the Wood 
Furniture and Fixture industry (SIC codes 2511 , 2512, 2517 , 25 19, 2521, 
and 2541). These indu tries are prominent in most other southern states, 
but are practically nonexi tent in Loui iana . One reason for Louisiana' 
lack of wood furniture manufacturing may be that Louisiana ranks tenth 
in the South in upland hardwood timberland acreage (USDA Forest Serv-
ice 1988), from which the majority of furniture-grade hardwood is ob-
tained . Similar rea on may exi t for the lack of other forest products 
industrie in Loui iana . On the other hand , the e industries may represent 
excellent opportunitie for economic development. 
The information in Table 16 hould be reviewed with caution . The 
value of shipments data i from 1982, a reces ionary year, and i surely 
outdated . Since that time , ome re tructuring ha occurred in Louisiana's 
FPI , particularly in the Paper and Allied Products industries .. Furthermore , 
due to di clo ure problem , a number of indu tries pre ent in Louisiana 
were not di clo ed in the Cen u of Manufacture value of shipments 
data . Therefore , no definitive conclusions can be drawn from this data 
with re pect to the relative importance of the e industrie . Even so , the e 
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Table 16.-Value of shipment is in Louisiana forest products industry compared to 
average southwide value of shipments, by SIC code, 1982 
Value of shipments 
SIC States La./ 
Code Industry included ' La . South (avg) South 
-------------- $million -------------- % 
2411 Logging camps & logging contract 12 259.4 240.6 108 
2631 Paperboard mills 12 625.8 673.9 93 
2643 Bags, except textile bags 11 165.6 181.8 91 
2492 Particleboard 9 34.6 41.2 84 
2621 Paper mills, except build paper 12 744.6 973.9 76 
2436 Softwood veneer & plywood 11 121.6 169.2 72 
2653 Corrugated & solid fiber boxes 12 127.2 186.9 68 
2491 Wood preserving 11 44.2 70 .4 63 
2421 Sawmills & planing mills, gen. 12 187.9 319.6 59 
2641 Paper coating & glazing 9 39.5 78.2 51 
2431 Millwork 12 34.8 84.7 41 
2451 Mobile homes 11 53.8 199.1 27 
2499 Wood products, n.e .c. 12 22.9 94.6 24 
2434 Wood kitchen cabinets 12 11.6 53.5 22 
2452 Prefabricated wood buildings 10 7. 1 46.6 15 
2426 Hardwood dimension & flooring 9 59.5 0 
2441 Nailed wood boxes & shook 6 11.3 0 
2449 Wood containers, n.e.c. 10 20. 1 0 
2511 Wood household furniture 11 288.3 0 
2519 Household furniture, n.e.c. 6 184.8 0 
2521 Wood office furniture 7 84 .1 0 
2541 Wood partitions and fixtures 9 52.4 0 
2642 Envelopes 6 59.2 0 
2645 Die-cul paper & board 4 49.2 0 
2647 Sanitary paper products 8 205 .6 0 
2648 Stationery products 7 69.2 0 
2649 Converted paper prod .. n.e.c. 8 83.6 0 
2652 Set-up paperboard boxes 6 181.3 0 
2655 Fiber cans, drums, similar prod 9 75.2 0 
2435 Hardwood veneer & plywood 9 D 75.3 (' ) 
2439 Structural wood members, n.e.c. 12 D 29.6 (2) 
2448 Wood pallets & skids 11 D 27.7 (' ) 
2512 Upholstered household furniture 12 D 239.6 (' ) 
2611 Pulp mills 9 D 549.5 (') 
2651 Folding paperboard boxes 10 D 95.6 (') 
2654 Sanitary food containers 8 D 112.7 (') 
2661 Building paper & board mills 5 D (2) (' ) 
' Indicates number of southern stales (maximum of 12) in which the industry is present; "-" indicates 
data were not reported. 
2Could not be computed due to Census non-disclosure. 
Source: USDC Bureau of the Census 1985. 
industries hould not be regarded as in ignificant to the state's economy. 
For example, the non-di clo ed Paper and Allied Product industries (SIC 
codes 2611, 2651, 2654, and 2661 ) together employ roughly 2, I 00 per-
on in Loui iana (USDA Bureau of the Cen u 1985) . 
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Summary 
Louisiana's forests represent an important resource for the state in terms 
of income to landowners as well as a source of raw material for the FPL 
Louisiana's timber harvest, dominated by softwoods and split almost 
equally between sawtimber and pulpwood, makes forestry the number 
one agricultural crop in Louisiana. Louisiana ranks second in the South 
in softwood plywood production and fourth in wood pulp production. 
The forests support a FPI consisting of almost 900 establishments. The 
industry ranks econd in employment and earnings among Louisiana's 
major manufacturing industries. Much of the FPI's employment is con-
tained in the Northwest survey unit , even though the FPI accounts for a 
significant portion of manufacturing employment in other survey units as 
well. The FPI ranks third among Louisiana's industries in terms of value 
added by manufacturing, and adds a greater percentage of value to its 
raw materials than do any of the other major industries. 
The FPI has been an important part of Louisiana's economy for many 
years. Although it suffered a severe setback during the recession of the 
early l 980 ' s, recent data suggests that the industry has since recovered 
nearly to its pre-recession levels. At the two-digit SIC level , SIC 26 
(Paper and Allied Products) i Louisiana's strongest forest products in-
dustry group relative to other southern states. However, a number of 
forest products industries not present in Louisiana are present in other 
southern states. Wood Furniture and Fixtures establishments are a prime 
example of the e industrie , which may represent excellent opportunities 
for economic development in Louisiana . 
Economic Impact of the Forest Products Industry 
Introduction 
The direct effects of the FPI on the Louisiana economy were described 
in the previou section. These effect include employment, income , output 
(i.e., value of shipment ), and value added. For example, the $617.5 
million paid in wage in the FPI in 1987 represents the direct income 
effect of the FPI in Loui iana . However, the FPI is strongly interrelated 
with many other industrie which ell raw materials to, or purchase output 
from, the FPI. As a result , the FPI indirectly affect employee income 
in many other indu tries . The que tion becomes: Given the interrelation-
hips among indu trie in the state, what is the total effect of the FPI on 
the economy of Loui iana? The relation hip between economic ector 
and the economic impact of particular industries can best be de cribed 
through the u e of input-output analysis. 
48 
Input-Output Analysis 
Input-output analysis attempts to describe the relationships between 
the inputs and outputs of various sectors of an economy. The basis of 
input-output analysis is the transactions table. This is essentially a matrix 
which shows 1) sectors from which each sector obtains its inputs , and 
2) sectors to which each sector distributes its outputs. A sector can be 
any entity within an economy, e .g. industries, households , and govern-
ments. (For further information regarding input-output analysis, see 
Miller and Blair 1985 .) 
A simplified hypothetical input-output transactions table is presented 
in Table 17. The columns describe purchases , while rows depict sales. 
For example , the column entitled ''Mfg'' indicates that the Manufacturing 
sector purchases $25 million of its inputs from .Agriculture, $45 million 
from Mining, $5 million from Construction , $65 million from itself, and 
$10 million from other industries , while it spends $50 million on Value 
Added. Value Added includes employee compensation, corporate profits, 
and indirect business taxes. 
The Manufacturing row indicates that the Manufacturing sector sells 
$15 million of its output to Agriculture, $5 million to Mining , $15 million 
to Construction, $65 million to itself, $10 million to other industries, and 
$90 million to Final Demand. Final Demand includes personal co.n-
sumption , private investment , net exports , and government purchases . 
For each sector , Total Gross Input equals Total Gross Output. 
Multiplier Analysis 
The transactions table can be used to derive economic impact multi-
pliers. These multipliers measure the changes in an economy which result 
from changes in a particular industry. The most commonly-used multi-
Table 17 .- Hypothetical input-output transactions table ($million) 
Producers 
Total 
Final Gross 
Agri Mining Const Mfg Other Demond Output 
p Agriculture 25 0 10 25 10 10 80 
a Mining 5 10 15 45 20 10 100 
d 
u Construdion 5 5 0 5 10 90 115 
c 
e Manufacturing 15 5 15 65 10 90 200 
Other 5 20 35 10 60 20 150 
Value Added 25 60 40 50 40 
Total Gross Input 80 100 115 200 150 
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pliers are income, employment, and output. An income multiplier of 1.5 
for the Manufacturing sector, for example, means that for every $1 in-
crease in household income of Manufacturing employees, household in-
come in the entire economy will increase by $1.50. Similarly, an 
employment multiplier of 2.5 for the Manufacturing sector means that 
for every additional employee in the Manufacturing sector, employment 
in the economy as a whole will rise by 2.5 employees. An output mul-
tiplier of 2.0 for the Manufacturing sector indicates that when the Man-
ufacturing sector's output rises by $1 , the output of all sectors combined 
increases by $2. (For further details concerning multiplier analysis, see 
Miller and Blair 1985) . 
The multiplier effect occurs because of the interrelationships among 
economic sectors. Suppose, for example, that the final demand for the 
output of the Manufacturing sector increases . To meet this new demand, 
the Manufacturing sector must purchase additional inputs from other 
sectors. This first round of spending is known as the "direct effect" of 
the change in demand. To meet the increased input requirements of the 
Manufacturing sector, industries that sell to the Manufacturing sector will 
also need to purchase additional inputs from their suppliers. These sub-
sequent rounds of spending are called the '' indirect effects'' of the change 
in demand. The increased production throughout the economy will require 
additional labor, so household income will rise . The increased disposable 
income of these consumers will stimulate still more demand for the output 
of many sectors, and will start the spending cycle over again. The ad-
ditional rounds of spending caused by increased household income are 
known as the " induced effects" of the change in demand. 
Becau e money leaves the economy through imports, spending does 
not continue to increase indefinitely . Thus, the spending caused by the 
original change in demand diminishes over time, akin to the ripples from 
a stone tossed into a pond. Al o, if the original change is a decrease in 
demand, pending reductions will occur throughout the economy . 
There are two main types of multiplier . Those that consider the direct 
and indirect effects are known as Type I multipliers . Those that take into 
account the direct, indirect, and induced effects are called Type II mul-
tiplier . Since Type II multipliers include the effects of more round of 
spending, Type II multipliers are typically larger than Type I multipliers . 
When using economic impact multipliers, it i important to remember 
that the multiplier measure the impact resulting from a change in final 
demand for a particular ector. That i , a change in demand by households, 
governments, or foreign economies for output of a particular sector is 
considered .to be the initial timulu that produces the direct, indirect, 
and induced effect . The e effect are computed as respon e coefficients 
which repre ent the amount of the direct, indirect , or induced effect per 
dollar change in final demand. The e three coefficients are then u ed to 
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calculate the multipliers. The Type I multiplier is the sum of the direct 
and indirect coefficients divided by the direct coefficient. The Type II 
multiplier is the sum of the direct, indirect, and induced coefficients 
divided by the direct coefficient. 
The term "effects " as used above can include effects on output, in-
come, value added, or employment. For example, the Type II employ-
ment multiplier is composed of three components-the direct change in 
employment per dollar change in final demand , the indirect change in 
employment per dollar change in final demand , and the induced change 
in employment per dollar change in final demand. When the multiplier 
is calculated, the dollar change in final demand in each response coef-
ficient cancels out, leaving only changes in employment. Thus , the em-
ployment multiplier for a particular sector represents the number of 
additional jobs that would be generated throughout the economy as a 
result of the creation of one additional job in that sector. When applying 
an income, value added , or employment multiplier to determine the im-
pact of a change in final demand (i .e. , a change in the output of a particular 
sector) , both the direct coefficient and the multiplier must be used. For 
example, the change in final demand times the direct coefficient of value 
added gives the direct change in value added that results from the change 
in output. Then, the direct change in value added times the value added 
multiplier (either type I or II) gives the total change in value added for 
the entire economy. 
When applying output multipliers, however, only the multiplier itself 
is used. The output multiplier represents the change in output for all 
sectors as a result of a change in output (i.e., a change in final demand) 
for one sector.. Since the change in final demand and the output multiplier 
are in the same units of measure (dollars of output) , no direct coefficient 
is necessary to convert the change in final demand to some other unit of 
measure such as income, value added, or jobs . Thus , the change in output 
in the economy due to a change in final demand is simply the change in 
final demand time the output multiplier (either type I or m for the sector 
in question . 
Construction of the Louisiana Input-Output Model 
To determine the impacts of Louisiana' FPI on the overall economy 
of the state, IMPLAN (IMpact analy is for PLANning) was u ed to 
develop an input-output model for Louisiana. IMPLAN, a computer-
based system for con tructing non urvey input-output models , was de-
veloped by the USDA Fore t Service to aid each national forest in for-
mulating an integrated plan for managing its re ources (Palmer et al. 
1985) . 
IMPLAN allows con truction of input-output models for base years 
1977 or 1982. The latter wa elected a the ba e year for the Louisiana 
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input-output model. Although 1982 was a recession year for Louisiana, 
it was decided that a 1982 model would provide more current and timely 
information than a 1977 model . 
For any given analysis region (in this case , the state of Louisiana) , 
IMPLAN provides a database of economic information from which input-
output models can be constructed . The database consists of 528 economic 
sectors. To make the results of the Louisiana model more applicable and 
useable , the 528 sectors were aggregated into 36 sectors (see Appendix 
Table A-1) . 
Results of the Louisiana Input-Output Model 
A set of multipliers was generated from the Louisiana input-output 
model. The output , personal income, value added, and employment mul-
tipliers for selected sectors are presented in tables 18, 19, 20 , and 21 , 
respectively. The appropriate direct coefficients for use in applying the 
multipliers are also provided in tables 18 through 21. Note that IMPLAN 
generates Type I multipliers and " Modified Type III" multipliers . The 
Table 18.-Type I and Type Ill IMPLAN output multipliers for selected Louisiana 
economic sectors 
Sector Type I Type Ill 
Livestock 1.5002 1.7803 
Crops 1.4577 1.7713 
Crude petroleum & noturol gos 1.3609 1.4273 
Construction 1.3502 1.6556 
Lumber & wood products 1.7271 2.1290 
Poper ond ollied products 1.4842 1.6745 
Chemicols & ollied products 1.7054 1.8339 
Petroleum refining & reloted 1.8577 1. 9213 
Primory metols monufoctures 1.3409 1.5508 
Fobricoted metols products 1.2101 1.4207 
T ronsportotion equipment 1.2190 1.4233 
Wholesale & retoil !rode 1.2572 2.2056 
Table 19.-Type I and Type Ill IMPLAN personal income multipliers for selected 
Louisiana economic sectors 
Direct 
Sector coefficient Type I Type Ill 
Livestock 0 .0614 2.2960 3.5240 
Crops 0 .0768 1.9115 3.0110 
Crude petroleum & noturol gos 0 .0705 1.8099 2.0633 
Construction 0.3120 1.2671 1.5307 
Lumber & wood products 0.1805 1.6648 2.2641 
Poper ond ollied products 0.1617 1.4826 1.7992 
Chemicols & ollied products 0 .0952 2.0045 2.3681 
Petroleum refining & related 0 .0146 7.2173 8.3908 
Primary metals rnanufoctures 0 .2445 1.2435 1.4746 
Fobricated metals products 0.2832 1.1724 1.3726 
Transportation equipment 0.4379 1. 1186 1.2442 
Wholesale & retail !rode 0.4598 1.1257 1.6809 
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Table 20.-Type I and Type Ill IMPLAN value added multipliers for selected Louisiana 
economic sectors 
Direct 
Sector coefficient Type I Type Ill 
Livestock 0.1435 2.3730 3.4409 
Crops 0.4861 l.4041 1.7570 
Crude petroleum & natural gas 0.6220 l.3179 l.3763 
Construction 0.3996 1.3994 l.8176 
Lumber & wood products 0 .3443 1.8497 2.4884 
Paper and allied products 0.3667 l.5030 l.7868 
Chemicals & allied products 0 .2901 l.9295 2.1719 
Petroleum refining & related 0 .0806 6.3022 6.7342 
Primary metals manufactures 0 .3151 1.4445 l. 8090 
Fabricated metals products 0.4244 l.2179 1.4894 
Transportation equipment 0.4043 1.2394 l.5159 
Wholesale & retail trade 0.7193 l.1747 l.8959 
Table 21.-Type I and Type 111 IMPLAN employment multipliers for selected Louisiana 
economic sectors 
Direct 
Sector coefficient Type I Type 111 
Livestock 10.6154 l.5198 2.0027 
Crops 13.3636 l.3519 l.7815 
Crude petroleum & natural gas 1.4379 2.6595 3.5046 
Construction 12.7613 l.3789 l.8170 
Lumber & wood products 15.1506 1.5282 2.0138 
Paper and allied products 6 .8474 1.6005 2.1091 
Chemicals & allied products 3.3n6 2.1925 2.8892 
Petroleum refining & related 0.4316 8.5010 l l.2022 
Primary metals manufactures 9.6008 l.2595 l.6597 
Fabricated metals products 9.7n7 l.2408 1.6351 
Transportation equip.men! 9.2315 1.2748 1.6799 
Wholesale & retail trade 51 .7651 l.0554 l.3907 
Type III multiplier is identical to the Type II multiplier described above 
except for the way induced effects are calculated . The Type III method 
of computing induced effects relaxes the assumption inherent in the Type 
II multiplier that household purchases change linearly with changes in 
household income. Therefore , the Type III multiplier gives a more re-
alistic estimate of impacts (Palmer et al . 1985). 
An example should serve to clarify the use of the Louisiana input-
output multipliers . Table 22 illustrates the impacts on the Louisiana econ-
omy of a hypothetical increase in final demand for the outputs of the 
Lumber and Wood Products sector and the Paper and Allied Products 
sector. In addition to demonstrating the use of multipliers , this table 
should highlight the differences in impacts caused by similar changes in 
the two sectors. 
The example assumes that final demand ri e by $50 million in each 
sector. Fifty million dollars amounts to roughly 4 percent of the output 
of the Lumber and Wood Products ector, and 2 percent of the output of 
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Table 22.-lmpacts on the Louisiana economy due to a hypothetical increase in final 
demand for output of the Lumber and Wood Products and the Paper and Allied 
Products sectors 
lumber Paper 
Impact on Output: 
Increase in final demand ($million) 50.0 50.0 
X Type Ill output multiplier 2.1290 1.6745 
Total increase in output 
throughout economy ($million) 106.4 83 .7 
Impact on Personal Income: 
Increase in final demand ($million) 50.0 50.0 
X personal income direct coefficient 
($personal income/$output) 0 .1805 0.1617 
Personal income increase in 
original sector ($million) 9.0 8.1 
X Type Ill personal income multiplier 2.2641 1.7992 
Total increase in personal income 
throughout economy ($million) 20.4 14.5 
Impact on Value Added: 
Increase in final demand ($million) 50.0 50.0 
X value added direct coefficient 
($value added/$output) 0.3443 0.3667 
Value added increase in 
original sector ($million) 17.2 18.3 
X Type Ill value added multiplier 2.4884 1.7868 
Total increase in value added 
throughout economy ($million) 42 .8 32.8 
Impact on Employment: 
Increase in final demand ($million) 50.0 50.0 
X employment direct coefficient 
(#jobs/$million output) 15.1506 6.8474 
Employment increase in 
original sector (# jobs) 758.0 342.0 
X Type Ill employment multiplier 2.0138 2.1091 
Total increase in employment 
throughout economy (#jobs) 1526.0 722.0 
the Paper and Allied Product ector. The impacts of these changes are 
evaluated in term of output , per onal income, value added, and em-
ployment. In the ca e of output , the $50 million increa e in final demand 
is multiplied by the appropriate Type ill output multiplier for each of the 
two sectors, yieldjng the total increa e in output throughout the economy . 
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Thus, a $50 million change in final demand in the two forestry sectors 
would generate a total increase in output in the Louisiana economy of 
$190.1 million ($106.4 + $83.7). 
For the personal income, value added, and employment impacts, the 
increase in final demand is first multiplied by the appropriate direct coef-
ficient to determine the impact in the original sector (i.e., the Lumber 
and Wood Products sector or the Paper and Allied Products sector). Then 
the original impact is multiplied by the appropriate Type ill multiplier, 
yielding the total increase in personal income, value added , or employ-
ment throughout the economy. Thus , personal income would increase by 
$17 .1 million ($9.0 + $8.1) in the two forest products industries directly , 
and would increase by $34.9 million ($20.4 + $14.5) throughout the 
entire economy. Approximately 1, 100 new jobs (758 + 342) would be 
created in the forest products industry alone, while a total of 2,248 ( 1,526 
+ 722) new jobs would be created throughout the whole economy. 
The above analysis could also be conducted using Type I multipliers. 
However, the impacts would exclude any changes resulting from changes 
in personal income. All of the multipliers and nearly all of the direct 
coefficients are higher in the Lumber and Wood Products sector than in 
the Paper and Allied Products sector. This indicates that the Lumber and 
Wood Products sector is more strongly related to the rest of the Louisi~a 
economy than is the Paper and Allied Products sector. As a result, for 
identical changes in final demand , changes in the Lumber and Wood 
Products sector will have a greater impact on the economy of the state. 
Nevertheless , the role of the Paper and Allied Products sector is not 
insignificant. This sector is larger in absolute terms than the Lumber and 
Wood Products sector; consequently any changes in the Paper and Allied 
Products sector will have substantial impacts on the economy. 
Summary 
To determine the impacts of the FPI on the Louisiana economy, an 
input-output model was constructed using the Forest Service's IMPLAN 
software. This model generated economic impact multipliers which meas-
ure the effects on output, personal income, value added, and employment 
due to changes in final demand for the output of various economic sectors. 
The multipliers indicate that the Lumber and Wood Products sector is 
more strongly related to the rest of the economy than is the Paper and 
Allied Products sector. So, for identical changes in final demand , changes 
in the Lumber and Wood Products ector will produce greater impacts 
on the economy than will the Paper and Allied Products sector. However, 
the Paper and Allied Products industry is larger in absolute terms , and 
as a result , plays a substantial role in the economy of Louisiana. 
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Appendix 
Glossary 
Note: Italicized words indicate terms defined elsewhere in the glossary. 
board foot-the amount of timber equivalent to a piece of wood 1 foot 
x I foot and 1 inch thick (Society of American Foresters 1983). 
cord-a stack of wood occupying 128 cubic feet of space, generaJJy 
considered to be 4 feet x 4 feet x 8 feet in outside dimensions (Society 
of American Foresters 1983). 
d.b.h. (diameter at breast height)-tree diameter in inches, outside the 
bark, measured at 4.5 feet above the ground (Rosson et aJ. 1988). 
direct effect-the change in spending by a sector as a result of a change 
in final demand for that sector' s output (Palmer et aJ. 1985). 
direct coefficient-a measure of the initial impact (e .g. on output, per-
sonal income, value added, or employment) from a unit change in.final 
demand for an industry's output (Miller and Blair 1985). 
establishment-an economic unit , generally at a single physical location 
where business is conducted or where services or indusrial operations 
are performed (USDA Forest Service 1982). 
final demand-consumption of an industry's output by households , pri-
vate investment, government spending, and exports (Miller and Blair 
1985). 
forest land ownership classes-
National forest land-Federal lands which have been legally des-
ignated as national forests or purchase units, and other lands under 
the administration of the USDA Forest Service, including ex-
perimental areas. 
other public land-includes other federal lands and state, county, 
and municipal lands. 
forest industry land-lands owned by companies or individuals op-
erating primary or secondary wood-using plants. 
farmer owned land- lands operated as a unit of 10 acres or more 
and from which the sale of agricultural products total $1,000 or 
more annually. 
nonindustrial private (NIPF) land-lands privately owned by indi-
viduals or private corporations, other than forest industry or 
farmer owned. (Rosson et aJ. 1988). 
forest productivity-a measure of the relative productive capacity for 
the stand under study, based on volume, height, or growth (Society 
of American Foresters 1983). 
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forest type-a category of forest defined by its species composition 
(Society of American Foresters 1983) . 
FPI-forest products industry. 
growing stock trees--live trees of commercial species, classified as 
sawtimber, poletimber, saplings, and seedlings (Rosson et al. 1988) . 
hardwood-dicotyledonous trees, usually broad-leaved and decidous 
(Rosson et al. 1988) . 
IMPLAN-a computer-based system developed by the USDA Forest 
Service for constructing nonsurvey input-output models (Palmer et al. 
1985) . 
indirect effect-the change in spending by supporting industries required 
in the production process of a single sector, as a result of a change in 
final demand for that sector's output (Palmer et al. 1985) . 
induced effect-the additional rounds of spending caused by changes in 
employee and owner income as a result of a change in final demand 
for a sector's output (Palmer et al. 1985). 
industry-a group of establishments producing a single product or a 
closely related group of products (USDC Bureau of the Census 1985) . 
input-output analysis--an analytical technique which quantifies the re-
lationships among the sectors of an economy in terms of each sector's 
inputs and outputs (Miller and Blair 1985) . 
log rule-a table showing the number of board feet that can be sawn 
from logs of a given length and diameter (Society of American Foresters 
1983). Two commonly used log rules are the International 1/4'' log rule 
and the Doyle log rule. 
multiplier-a mea ure of the economic impact within an economy that 
results from change in demand for the output of a particular industry. 
Impacts can be expres ed in terms of output, income, employment, or 
value added, among other . There are several types of multipliers in 
common usage: 
Type I multiplier-expresses the economic impact within the im-
pacted industry and its supporting industries , a suming household 
spending is not affected by the change in demand . This multiplier 
is calculated as the sum of the direct effect and the indirect effect, 
divided by the direct effect . 
Type II multiplier-expres e the economic impact throughout the 
economy, assuming household pending is affected by the change 
in demand . This multiplier is calculated as the sum of the direct, 
indirect, and induced effects, divided by the direct effect . 
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Type III multiplier-a .modified version of the Type II multiplier. 
Developed for the IMPLAN, system, this multiplier provides more 
realistic estimates of induced effects by relaxing the assumption 
inherent in Type II multiptiers that household purchases change 
in a linear fashion . (Palmer et al. 1986). 
NIPF-nonindustrial private forestland. See forest land ownership 
classes. 
particleboard-a panel manufactured from wood particles which are 
bonded together with synthetic resin under heat and pressure (Society 
of American Foresters 1983). · 
plywood-a product made of cross-banded layers of veneer, bonded with 
an adhesive (Society of American Foresters 1983). 
poletimber trees--trees 5.0 to 8.9 inches in d.b.h. for softwoods and 
5.0 to 10.9 inches in d.b.h. for hardwoods (Rosson et al. 1988). 
potential productivity-an estimate of volume per acre per year based 
on site class which represents potential growth for fully-stocked natural 
stands at the culmination of mean annual increment of species appro-
priate to the site (Rosson et al. 1988). 
primary wood-using plants--plants involved in the processing of logs 
and related products into lumber, veneer, plywood, wood pulp and 
paper, turpentine , rosin , and other products (Phelps 1980). 
pulpwood- wood cut and prepared primarily for manufacture into wood 
pulp (Society of American Foresters 1983). 
sawlog- a log considered suitable in size and quality for producing sawn 
timber (Society of American Foresters 1983). 
sawtimber trees--tree 9.0 inches and larger in d.b .h. for softwoods, 
and 11 .0 inches and larger in d.b.h. for hardwoods (Rosson et al. 
1988). 
sec.ondary wood-using plants--plants involved in the remanufacture of 
lumber, plywood, paper, and other products into finished goods such 
as furniture , toys , wearing apparel , and container (Phelps 1980). 
sector- an entity within an economy . Examples are industries, house-
hold , and governments . 
SIC (Standard Industrial Classification}-a system of classifying es-
tablishments into industries, ba ed on considerations such as similarity 
of manufacturing processes , type of material u ed , types of customers , 
etc . (USDC Bureau of the Cen u 1985). 
softwoods--coniferous tree , u ually evergreen , having needle or scale-
like leaves (Rosson et al . 1988). 
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stand-a community of trees of sufficient uniformity in species com-
position, age, spatial arrangement, or condition to be distinguishable 
from adjacent communities (Society of American Foresters 1983). 
stand improvement-a loose term comprising all intermediate tree re-
movals made to improve the composition , condition, and growth of a 
timber stand (Society of American Foresters 1983). 
stocking-a measure· of the extent to whiCh the growth potential of the 
site is utilized by trees or preempted by vegetative cover. Stocking is 
determined by comparing the stand density with an established stand-
ard . Therefore , full stocking i 100 percent of the stocking standard. 
The following are the USDA Forest Service's stocking clases (Rosson 
et al. 1988): 
-understocked-stands 0 to 60 percent stocked. 
--Optimally stocked-stands 61 to 100 percent stocked. 
--Overstocked-stands greater than 100 percent stocked. 
stumpage--standing timber . Stumpage value is the value of timber as it 
stands uncut (Society of American Foresters 1983). 
thinning-tree removals made in an immature stand primarily to improve 
the growth and quality of the remaining trees (Society of American 
Foresters 1983). 
timber-a general term for forest stand containing wood other than fuel-
wood (Society of American Foresters 1983). 
timberland- forest land that is producing, or is capable of producing, 
crops of industrial wood and is not withdrawn from timber utilization 
(Rosson et al. 1988). 
timber management- activities involved in improving, protecting, and 
otherwise managing fore t lands for the production of timber and related 
products (Phelps 1980). 
transactions table--a matrix containing information concerning the 
flows of product from each economic sector considered as a producer 
to each of the sectors considered as consumers (Miller and Blair 1985) . 
value added- a mea ure of manufacturing activity derived by subtracting 
the cost of material , supplies , containers, fuel , purchased electricity , 
and contract work from the value of shipments for the products man-
ufactured (USDC Bureau of the Cen us 1985). 
value of shipments--the received or receivable net selling values of all 
products shipped from an establishment, exclusive of freight and taxes 
(USDC Bureau of the Census 1985). 
veneer-a thin sheet of wood of uniform thickness, produced by rotary 
cutting, slicing, or awing (Society of American Foresters 1983). 
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-wood pulp-wood fibers separated by mechanical or chemical means for 
use in manufacturing paper, textiles , and many other products derived 
from cellulose (Society of American Foresters 1983). 
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Table A-1 .-Louisiana input-output model aggregation scheme 
IMP LAN 
Louisiana sector BEA sector sector SIC definition 
l. Livestock 1.0100-1 .0302 1-9 pl . 019, 021 (excl. pl. 0219), 0241, 025 (excl . 
0254 and pl . 0259), 027 (excl. 0279), pl . 0291 . 
2. Crops 2.0100-2.0600, 10-21 , 011 , 013, 016, 017, pl. 018, pl . 0191 , pt . 
2.0702 23 0219, pl . 0259, pl . 0291. 
3 . Forestry products 2.0701 , 3 .0001 22, 24 081 -4, 097, pl. 018, pt. 0191 , pt . 0219, pl . 
0259, pt . 0291. 
4 . Commercial fishing 3.0002 25 091. 
5 . Agricultural , forestry , fishery services 4.0001 26 0254, 07 (excl. 074 and 078), 085, 092, pt . 
0279. 
6 . Landscape and horticultural services 4.0002 27 078. 
°' 
7. Crude petroleum and natural gas 8.0102-8.0200 41-43 1311 , 1321. ~
8. Miscellaneous mining 9.0100-10.0700 44-65 14 (excl. pl . 1481). 
9 . Construction 11 .0100-12.0215 66-75 pt . 108, pl . 1112, pl. 1213, 138, pl . 1481, 15, 
16, 17, pl. 6552. 
10. Food and kindred products 14.0101-15.0200 82-130 20, 21. 
11. Apparel and textiles 16.0100-19.0306 131-159 22, 23, 39996. 
12. Lumber and wood products 20.0100-22 .0101, 160-174, 24 (excl. 2451), 2511 , 
22.0103, 23.0100 176, 180 2517, 2521. 
13. Paper and allied products 24.0100-25.0000 187-199 26. 
14. Printing and publ ishing 26.0100-26.0805 200-214 27. 
15. Chemicals and allied products 27.0100-30.0000 215-234 28 (excl . 28195). 
16. Petroleum refining and related industries 31.0101-31.0300 235-239 29. 
17. Rubber and miscellaneous plastics 32.0100-32 .0500 240-245 30. 
18. Gloss, stone, and cloy products 35.0100-36.2200 255-279 32. 
19. Primary metal manufacturing 37.0101-38. 1400 280-302 28195, 33, 3462-3. 
20. Fabricated metal products 39.0100-42.1100 303-329 34 (excl. 3462-3). 
21. Machinery, except electrical 43.0100-52.0500 330-370 35. 
22 . Electrical machinery and equipment 53.0100-58.0500 371--400 36, 3825. 
23 . T ronsportotion equipment 59.0100-61 .0700 401--415 37 (excl . 3761 and 3795). 
24 . Miscellaneous manufacturing 13.0100-13.0700, 76-81 , 175, 2512, 2514-5, 2519, 2522, 
22.0102, 22 .0200- 177-179, 253, 25-4, 259, 31, 348, 
22.0-400, 23 .0200- 181-186, 3761 , 3795, 38 (excl . 
23 .0700, 33.0001- 246-254, 3825), 39 (excl . 39996). 
34.0305, 62.0100- 416--4-45 
6-4 .1200 
25. T ronsportotion and warehousing 65 .0100-65.0702 -4-46-453 40-42, « -47. 
26. Communications and utilities 66.0000-68.0302 454-459 48, 49 (excl . pt . 491). 
°' 
27. Wholesale and retail trade 69.0101 -69.0202 460-463 50-57, 59, 7396, 8042. 
VI
28 . Finance, insurance, and real estate 70.0100-71 .0200 46-4-470 60-67 ( excl . 6732 and pt . 
6552), 1531. 
29. Hotels and lodging places 72 .0100 471 70 (excl. dining) . 
30. Other services 72-0200-77.0302, 472-506, 58, 6732, pt. 70, 72, 
77.0501 -77.0900 510-515 73 (excl . 7396), 75, 76, 78-9, 80 
(excl . 8042), 83-4, 86, 8922 . 
31. Educational services 77.0-401 -77.0-403 507-509 82. 
32 . Federal, stole, local govt enterprises 78 .0100-79.0300 516-521 4311 , pt . 491 , pt. 41. 
33. Government industry 82.0000 525 n/o 
34. Rest of the world industry 83.0000 526 n/o 
35. Household industry 84.0000 527 n/o 
36. Inventory valuation adjustment 85 .0000 528 n/o 
Source, Office of Management and Budget 1987; Palmer et al. 1985; USDC Bureau of Economic Analysis 1984. 
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